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of Refs. [11, 12] , revealing that flame speeds are un- was used [20] . Negligible sensitivity was found to the 178 input or parameters of the BASEX algorithm. Case Fuel 
214
Assuming isobaric flow of an ideal gas, LRS signal can be inverted to temperature via
where I f lame and I re f represent the Rayleigh scattered light from the flame and a calibration image of fresh gases at a known temperature, respectively. I BG is the background intensity, which consists of the dark field of the camera and the laboratory background noise. The differential Rayleigh scattering cross-section (∂σ/∂Ω) of the local gas is the mole-fraction weighted sum of the differential cross-sections of the individual species. Individual molecular cross-sections were calculated as
where λ is the laser wavelength, n is the index of refrac- respectively.
223
The resultant temperature fields were converted to 224 progress variable fields. These were used to calculate The normalized rate-of-change in flame surface area,
243
A, constitutes the total stretch rate. The stretch-rate can 244 be decomposed into two contributions, one due to tan- 
Flame front thinning / thickening

256
To investigate this further, the total flame curvature, zone is more broadened compared to the propane flame.
332
The preheat layer thickening in highly curved regions ness is much more sensitive to curvature than strain.
352
Moreover, for both the preheat and reaction zones, 
421
[32], is also shown in Fig. 7 . As can be seen from 422 this figure, the slopes of the three curves are different. by Le < 1. 
Concluding remarks
440
The influence of stretch and curvature on the struc- 
450
In the present case, the vortex intensity and size rel- ness variations. Our study demonstrates that these two
